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(54) ENVIRONMENT ADAPTIVE SCREEN DISPLAY SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To dynamically control the brightness and contrast of a 
display screen in accordance with the change of the distance between an operator and the 
display picture not only peripheral brightness. 

SOLUTION: In this display system, a display device 1 is provided with an illuminance 
sensor 12 for measuring environmental illuminance in the vicinity of the display screen 
1 1 and a distance sensor 13 for measuring the distance between the operator placed 
forward and the display screen 11, and a computer 2 is provided with a 
brightness/contrast control means 21 for controlling the brightness and contrast of the 
display screen 1 1 with these outputs. When a power source is turned on, a set reference 
is read in a set reference temporary storage part 22 from a set reference storage part 3 1 
of a storage 3, and the set reference of the set reference temporary storage part 22 is 
retrieved by the outputs from the illuminance sensor 12 and the distance sensor 13, and 
the brightness and contrast of the display screen 1 1 are controlled so as to become 
relevant set values. Thus, the display screen 1 1 can be controlled adaptatively to the 
environmental illuminance and distance at this time. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the environmental adaptation type screen-display system 
which controls the display conditions of a screen in the good state automatically according to the distance to a surrounding 
luminosity and an operator's screen especially about an environmental adaptation type screen-display system. 
[0002] 

[Description of the Prior Art] It consists of common display units used for an information processor so that an operator may set 
up arbitrarily brightness, contrast, a screen size (resolution), the number of the maximum coloring, etc. and can change them 
among the display conditions which display information, such as a character and a figure, on a display screen. That is, the tongue 
or button which adjusts brightness and contrast is prepared in the display unit, an operator adjusts manually according to a 
surrounding luminosity, and it assumes using it as a legible state. Moreover, a screen size (resolution), the number of the 
maximum coloring (in the case of color display), etc. can choose arbitrary one out of the state in which two or more setup is 
possible, when an operator calls a setting screen. 

[0003] Under the operating environment for which the influence of outdoor light depends only on indoor lighting few Although 
it is satisfactory since it is necessary to hardly change them once it sets up the brightness of a display screen, and contrast, under 
the operating environment which is easy to be influenced of outdoor light, such as a place by the window Since the surrounding 
luminosity of a display screen is sharply changed with the situation and the passage of time of the weather, if it is not only 
troublesome, but it is necessary to adjust frequently and adjustment is neglected for an operator in order to use it in the legible 
state, it will also become the cause of increasing defatigation of an eye. 

[0004] On the other hand, the screen-display system which adjusts the brightness of a display screen and contrast automatically 
with a surrounding luminosity is proposed by JP,9-149337,A. The screen-display system indicated by this official report is 
equipped with a sensing means detect the luminosity near the display, and the criteria table which stored the relation between an 
external luminosity, and brightness and contrast, searches a criteria table with the luminosity near [ which detected with the 
sensing means ] the display, determines the optimal brightness under the present environment, and the value of contrast, and 
controls the brightness of a display screen, and contrast dynamically to become this value. 

[0005] Generally, although the graphic size displayed on a display screen is decided by specification by the side of the program 
which generates display information, it changes also by changing a setup of the screen size (resolution) of a display unit. The 
screen-display system which enabled it to display an enlarged character simply by the display unit side for a dysopsia person is 
indicated by JP,6-266338,A. This screen-display system is equipped with two kinds of character generators of standard-character 
size and enlarged character size, changes standard-character size and enlarged character size by the external contact operated 
manually, and displays the same display information from a program as a character of size which is different with a display unit. 
[0006] Intervention of an operator is required for change of display conditions, such as a screen size [ in / the conventional 
display unit / including a screen-display system given / this / in JP,6-266338,A ], and the number of the maximum coloring, each 
time. Although after powering off is saved and the state where it changed is again restored at the time of an injection, in differing 
from a setup of the former operator, under the environment where two or more operators use one set of equipment by turns, each 
operator has the troublesomeness that it must reconfigure each time. 
[0007] 

[Problem(s) to be Solved by the Invention] In order that the screen-display system given in JP,9- 149337, A mentioned above may 
control the brightness of a display screen, and contrast dynamically according to a nearby luminosity, without troubling an 
operator, it can improve visibility and is effective. However, although there is distance of a display screen and an operator as a 
change factor which influences an operator's visibility, in the above-mentioned system, it is not taken into consideration about 
this point. 

[0008] The 1st purpose of this invention is offering environmental adaptation type screen-display TEMU which can control the 
brightness of a display screen, and contrast dynamically according to the distance to not only a surrounding luminosity but an 
operator's display screen. 

[0009] In addition, since judgment of visibility has some difference according to individual conditions, such as an operator's 
eyesight and liking, it is desirable to enable it to choose two or more conditions as the control characteristic in the case of 
controlling brightness and contrast dynamically like a screen size, the number of the maximum coloring, etc. Even when it does 
in this way and the states where two or more operators used the same display unit by turns, and each operator chose it differ, to 
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remove the troublesomeness that it must rechoose each time is desired. 

[0010] Other purposes of this invention are offering the environmental adaptation type screen-display system by which the 

display conditions chosen by an operator's personal factor are set up automatically. 

[0011] 

[Means for Solving the Problem] The illuminance sensor by which the environmental adaptation type screen-display system of a 
claim 1 measures the luminosity around a display screen, The distance robot which measures the distance of the operator located 
ahead and the aforementioned display screen, The setting criteria storage section where the setting criteria information for 
calculating the set point of brightness by making the luminosity around a display screen and distance of an operator and a display 
screen into a variable is saved, It has a brightness contrast-control means to control the brightness of the aforementioned display 
screen with reference to the aforementioned setting criteria information based on the output of the aforementioned illuminance 
sensor and a distance robot, and is constituted. 

[0012] The illuminance sensor by which the environmental adaptation type screen-display system of a claim 2 measures the 
luminosity around a display screen, The distance robot which measures the distance of the operator located ahead and the 
aforementioned display screen, The setting criteria storage section where the setting criteria information for calculating 
brightness and the set point of contrast by making the luminosity around a display screen and distance of an operator and a 
display screen into a variable is saved, It has a brightness contrast-control means to control the brightness and contrast of the 
aforementioned display screen with reference to the aforementioned setting criteria information based on the output of the 
aforementioned illuminance sensor and a distance robot, and is constituted. 

[0013] The environmental adaptation type screen-display system of a claim 3 is set to an environmental adaptation type 
screen-display system according to claim 1 or 2. Two or more sets of aforementioned setting criteria information is stored in the 
aforementioned setting criteria storage section. The operator individual information-storage section in which the identification 
information which specifies the group of the aforementioned setting criteria information used corresponding to the operator 
identifier which an operator inputs into computer during starting is stored, An operator personal information registration means 
to register the aforementioned identification information into the aforementioned operator individual information-storage section, 
It is characterized by having a display conditioning means classified by operator to search the aforementioned operator 
individual information-storage section by the inputted operator identifier, and to notify the aforementioned identification 
information to the aforementioned brightness contrast-control means. 

[0014] In the environmental adaptation type screen-display system according to claim 3, the setting information on the screen 
size of a display screen is stored in the aforementioned operator individual information-storage section, and the environmental 
adaptation type screen-display system of a claim 4 is characterized by having the function in which the aforementioned display 
conditioning means classified by operator makes a setting change of a screen size. 

[0015] In the environmental adaptation type screen-display system according to claim 4, the setting information on the number of 
the maximum coloring displayed on the aforementioned operator individual information-storage section on a display screen is 
stored, and the environmental adaptation type screen-display system of a claim 5 is characterized by having the function in which 
the aforementioned display conditioning means classified by operator makes a setting change of the number of the maximum 
coloring. 

[0016] In the environmental adaptation type screen-display system according to claim 1 to 5, the aforementioned illuminance 
sensor distributes on the circumference frame of a display screen, and are formed, and the environmental adaptation type 
screen-display system of a claim 6 is characterized by the aforementioned brightness contrast-control means controlling the 
aforementioned display screen using the average of the output of the illuminance sensor of these plurality. [ two or more ] 
[0017] 

[Embodiments of the Invention] Next, the gestalt of operation of this invention is explained in detail with reference to a drawing. 
[00 1 8] Drawing 1 is the block diagram showing the composition of the 1 st of the gestalt of operation of this invention. Reference 
of drawing 1 constitutes the gestalt of operation of the 1st of this invention from a display unit 1 , a computer 2 which operates by 
program control, nonvolatile storage 3 which memorizes information, and input units 4, such as a keyboard. 
[0019] The distance robot 13 which measures the distance between the illuminance sensor 12 which measures the luminosity 
near the display screen 1 1 (henceforth an environmental illuminance), and the operator located ahead of a display unit 1 and the 
display screen 1 1, and the display-control section 15 which displays the information on an image memory 14 on the display 
screen 1 1 are contained in the display unit 1. as the illuminance sensor 12 ~ the circumference frame of a display screen - a 
photosensor - one piece - or more than one are installed dispersedly, and in two or more cases, it constitutes so that the average 
may be outputted Although what can measure 20 to about 100cm distance is [ that what is necessary is just to install in the one 
central upper part of a circumference frame ] required for a distance robot 13, especially the accuracy of measurement does not 
need to be high. 

[0020] Besides the usual function in which it is not illustrating for carrying out bit map expansion of the indicative data, and 
writing in the image memory 14 of a display unit 1 to a computer 2 A brightness contrast-control means 21 to control the 
brightness and contrast of the display screen 1 1 by the output of the illuminance sensor 12 and a distance robot 13, It has the 
setting criteria temporary storage section 22 on the main memory which develops the setting criteria (information which shows 
how brightness and contrast are controlled to an environmental illuminance and distance) stored in the setting criteria storage 
section 31 of storage 3. 

[0021] One setting criteria which the designer considered that were popular with most many people, and determined are stored in 
the setting criteria storage section 31 of storage 3. It is more legible for contrast to also strengthen brightness highly, when an 
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environmental illuminance is bright, and to be low, and for contrast to be also weak and to carry out brightness generally, when 
the circumference is dark. Moreover, although brightness is low and contrast may be weak when distance with a screen is near, 
when distance with a screen becomes far, it is hard to see in contrast not strengthening brightness highly, either. Thus, what is 
necessary is to create one average setting criteria considered to be popular with most many people, and just to store about in 
what combination change of the brightness corresponding to the light and darkness of an environmental illuminance and the 
distance of distance and contrast is a monotonous change of the same inclination, and changes brightness and contrast, or how 
the relation between an environmental illuminance and distance is decided, although various combination and the method of an 
arrangement are possible. These setting criteria are recorded by making distance into a parameter by the tabular format which 
reads the set point of brightness and contrast with an illuminance. 

[0022] An injection of a power supply reads setting criteria into the setting criteria temporary storage section 22 of a computer 2 
from the setting criteria storage section 31 of storage 3 first. Then, the brightness contrast-control means 21 inputs the 
information on an environmental illuminance and distance from the illuminance sensor 12 and distance robot 13 of a display unit 
1, searches the setting criteria developed by the setting criteria temporary storage section 22, and controls them to become the set 
point which corresponds the brightness and contrast of the display screen 1 1 . Henceforth, brightness and contrast are serially 
updated by the output from the illuminance sensor 12 and a distance robot 13 by the time interval set up beforehand. By this, the 
information on an image memory 14 will be displayed on the display screen 1 1 by the environmental illuminance, the brightness 
corresponding to distance, and contrast at the time. In addition, although less than several seconds of the time interval which 
updates brightness and contrast with the output from the illuminance sensor 12 and a distance robot 13 are desirable, it does not 
need to be the same at the illuminance sensor 12 and a distance robot 13. 

[0023] What is necessary is to control only brightness by above-mentioned explanation, when a display unit does not have the 
adjustment function of contrast, although a display unit shall have the adjustment function of brightness and contrast and a 
brightness contrast-control means shall carry out adaptive control of the both sides of brightness and contrast. In addition, even 
when a display unit has the adjustment function of contrast, you may be made to carry out adaptive control only of the brightness 
by considering contrast as regularity (manual adjustment). Moreover, it is good to constitute so that it can choose of an operator's 
volition whether a brightness contrast-control means is operated and adaptive control is performed or it considers as manual 
control, without making it operate. 

[0024] Drawing 2 is the block diagram showing the composition of the 2nd of the gestalt of operation of this invention. 
Reference of drawing 2 constitutes the gestalt of operation of the 2nd of this invention from display unit la, computer 2a, storage 
3a, and an input unit 4 like the gestalt of the 1st operation of the above-mentioned. It is constituted so that the selection 
information's may be saved with other display conditions (a screen size, the number of the maximum coloring, refresh rate) and it 
may be automatically set up at the time of the beginning of using while, as for the main differences with the gestalt of the 1st 
operation, two or more sets of setting criteria's are stored in setting criteria storage section 31 of storage 3a a and an operator's 
can choose the setting criteria suitable for himself from the inside. Hereafter, it explains in more detail about each part which is 
different from the gestalt of operation of the 1st of drawing 1 . 

[0025] To setting criteria storage section 3 lof storage 3a a, two or more sets of different setting criteria give identification 
information, and are stored at it, and the identification information of the setting criteria used for every operator is stored in the 
operator individual information-storage section 32 with the setting information over other display conditions by using as a search 
key the operator identifier which an operator inputs at the time of the beginning of using. 

[0026] Search the operator individual information-storage section 32 with the operator identifier inputted into computer 2a from 
an input unit 4 at the time of the beginning of using, and while notifying the identification information of the setting criteria to be 
used to brightness contrast-control means 21a The display conditioning means 23 classified by operator who setting information, 
such as a screen size, the number of the maximum coloring, and a refresh rate, is notified [ operator ] to display-control section 
15of display unit la a, and makes a setting change make, The operator personal information registration means 24 for registering 
the display conditioning information according to individual who includes setting criteria in the operator individual 
information-storage section 32 is included, to brightness contrast-control means 21a It has the function which chooses the setting 
criteria used from setting criteria storage section 31a by the identification information notified from the display conditioning 
means 23 classified by operator, and is read into the setting criteria temporary storage section 22. 

[0027] Moreover, the function in which display-control section 15of display unit la a changes a setup of the display conditions at 
the time of displaying the indicative data of an image memory 14 on the display screen 1 1 with the directions from the display 
conditioning means 23 classified by operator is added. 

[0028] Drawing 3 is a flow chart which shows a series of operation of the gestalt of the 2nd operation. Hereafter, according to 
the flow chart of drawing 3 , operation of the whole gestalt of the 2nd operation is explained in detail, referring to drawing 2 . 
[0029] The operator identifier for specifying an operator from an input unit 4 is inputted in the beginning of using of equipment, 
or a shift of an operator, and the display conditioning means 23 classified by operator is supplied (Step SI). The display 
conditioning means 23 classified by operator uses this operator identifier as a key, the operator individual information-storage 
section 32 of storage 3a is searched, and it investigates whether this operator's display conditioning information (hereafter, the 
identification information of setting criteria and the setting information over other display conditions are doubled, and it is called 
display conditioning information) is stored (Step S2). 

[0030] When the display conditioning information of the operator corresponding to an operator identifier is stored, the display 
conditioning information is acquired (Step S3), and it is made to set up by notifying a screen size, the number of the maximum 
coloring, and the set point of a refresh rate to display-control section 15a (Step S4). Then, the identification information of the 
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setting criteria used to brightness contrast-control means 21a is notified (Step S5). In response, brightness contrast-control means 
21a reads the specified setting criteria into the setting criteria temporary storage section 22 on main memory from setting criteria 
storage section 3 lof storage 3a a (Step S6), repeats Step S7 - Step 10, and starts the brightness of the display screen 1 1, and the 
adaptive control of contrast. That is, whenever the predetermined time interval defined beforehand passes (Step S7), the present 
environmental illuminance and the measured value of distance are acquired from the illuminance sensor 12 and a distance robot 
13 (Step S8), the set point is determined with reference to the setting criteria temporary storage section 22, and the brightness 
and contrast of the display screen 1 1 are updated (Step S9). It performs repeatedly until there are directions of an end of the 
above processing (Step S10). 

[0031] In processing of Step S2, if it asks whether register to an operator (Step SI 1) and there is a registration demand when 
there is no operator identifier corresponding to the operator individual information-storage section 32, it will register by calling 
the operator personal information registration means 24 (Step SI 2). If registration is completed, the display conditioning 
information progressed and registered into Step S3 will be called, and adaptive control of a setup and brightness of display 
conditions, and contrast will be performed. If there is no registration demand to processing of Step SI 1 and there is a demand of 
reinput for a mistake input (Step S13), processing will be interrupted and it will return to Step SI, and if there is no reinput 
demand, the usual processing in which adaptive control is not performed will be performed (Step S14). 
[0032] In addition, in changing registered display conditioning information into the operator individual information-storage 
section 32, it carries out from an input unit 4 by choosing one, respectively from the setting criteria of brightness contrast which 
are directly displayed on a call and a screen in the operator personal information registration means 24 and which can be set up, a 
screen size, the number of the maximum coloring, and a refresh rate. Three kinds whose screen sizes which can be displayed are 
specifically 640x480,800x600 and 1024x768 pixels, The number of the maximum coloring which can be displayed Two kinds 
(65536 colors (16 bits) and 256 colors (8 bits)), The refresh rate which can be set up can be chosen from four kinds (60, 70, and 
80 or 85Hz), and is chosen as setting criteria of brightness contrast from the given identification information (for example, three 
kinds (A, B, and C)). 

[0033] In explanation of the gestalt of the 2nd operation, the display unit had the adjustment function of brightness and contrast, 
and the display-control section was taken as the thing with the setting change function of a screen size, the number of the 
maximum coloring, and a refresh rate mentioned above. However, the same with having described the gestalt of the 1st 
operation, when there is only an adjustment function of only brightness, it can apply, and a display unit is monochrome 
monochromatic specification, and the display-control section can perform same processing only with the setting change function 
of a screen size only for that which makes a setting change of the refresh rate in fixation. Moreover, the conditions which do not 
perform adaptive control of brightness contrast in the operator individual information-storage section can be registered. 
[0034] 

[Effect of the Invention] Since the environmental-adaptation type screen-display system of this invention equips a display unit 
with an illuminance sensor and a distance robot and the brightness or the brightness, and the contrast of a display screen adjust to 
a legible state automatically according to change of the surrounding luminosity of a display screen, and the distance between an 
operator and a display screen as having explained to a detail above, an operator is effective in the ability not to be based neither 
on an environmental illuminance nor work posture, but able to work in the state of an always good display. 
[0035] Moreover, if prepare two or more setting criteria over an environmental illuminance and distance, it enables it to choose 
from them and the identification information of selected setting criteria is registered into the operator individual 
information-storage section with other display conditions, such as a screen size Since it is automatically set as all the display 
conditions that each operator chose by the operator identifier inputted at the time of the beginning of using, convenience in case 
two or more operators use the same equipment by turns improves further. 



[Translation done.] 
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